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(54)  Tiller

(57) A tiller (10) includes: a rotary tilling operation
section (15) whose upper portion covered with a fender
(17); an auxiliary wheel (50) provided in front of the rotary FIG .1
tilling operation section (15); and a pivot arm (40) verti-
cally pivotably mounted on a machine body (12) for ad-
justing a height of the auxiliary wheel. The pivot arm (40)
includes a lever (60) operable in a vertical direction by a
human operator holding a grip (64) when a pivotal angle
ofthe pivot armis to be adjusted. The grip (64) is provided
on the lever in such a manner that the grip is located
higher than the auxiliary wheel (50) when the pivot arm
(40) is located at its lowest pivotal position, and the grip
(64) is located immediately above the fender (17) at least
when the pivot arm is located at its highest pivotal posi-
tion.
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Description

[0001] Front-rotary-type tillers have been popularly
known, in which a rotary tilling operation section is dis-
posed forward and downward of a power source. Of such
front-rotary-type tillers, one in which an auxiliary wheel
for adjusting a depth of plowing is disposed in front of the
rotary tilling operation section is in wide practical use to-
day (see, forexample, Japanese Patent Application Laid-
open Publication No. 2006-81518 that will hereinafter be
referred to as "Patent Literature 1").

[0002] In the tiller disclosed in Patent Literature 1, the
rotary tilling operation section is disposed forward and
downward of the power source, and the auxiliary wheel
is provided via a pivot arm (or swing arm) in front of the
rotary tilling operation section. Further, a pair of traveling
wheels is disposed rearward and downward of the power
source.

[0003] A handle is mounted on a pivot arm, and a lock-
ing state of the pivot armis canceled by a human operator
gripping the handle. With the pivot arm kept in the un-
locked state, the human operator vertically pivots the
auxiliary wheel together with the pivot arm to thereby
adjust a height position of the auxiliary wheel. When the
auxiliary wheel is at a low position of, the depth of plowing
by tilling claws fixed to the rotary tilling operation section
is set small. Conversely, when the auxiliary wheel is at
a high position of, the depth of plowing by the tilling claws
is set great.

[0004] When the depth of plowing is great, the tilling
claws scrape up much soil or ground, in which case much
of the scraped-up ground would stick to the pivot arm
and the handle. Particularly, if the ground having stuck
to the pivot arm and the handle contains much moisture
content, the handle would become slippery. Therefore,
a further improvement has to be made in order to allow
a height adjusting operation to be performed on the aux-
iliary wheel with an enhanced operability.

[0005] In view of the foregoing prior art problems, it is
an object of the present invention to provide an improved
tiller which allows the height adjusting operation to be
performed on the auxiliary wheel with an enhanced op-
erability.

[0006] Inordertoaccomplishthe above-mentioned ob-
ject, the present invention provides an improved tiller,
which comprises: a rotary tilling operation section whose
upper portion covered with a fender; an auxiliary wheel
disposed in front of the rotary tilling operation section for
adjusting a depth of plowing; and a pivot arm vertically
pivotably mounted on a machine body for adjusting a
height of the auxiliary wheel, characterized in that the
pivot arm includes a lever operable in a vertical direction
by a human operator holding a grip when a pivotal angle
of the pivot arm is to be adjusted, and in that the grip is
provided on the lever in such a manner that the grip is
located at a position higher than the auxiliary wheel when
the pivot arm is located at its lowest pivotal position (or
lowest pivotal-angle position) and that the grip is located
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immediately above the fender atleast when the pivotarm
is located at its highest pivotal position.

[0007] According to the present invention, when the
pivot arm is located at its lowest pivotal position, the grip
held by the human operator is located higher than the
auxiliary wheel. Also, when the pivot arm is located at
the lowest pivotal position, an amount of the soil splat-
tered by the wheel is very small. With the grip located
higher than the auxiliary wheel, the handle can be pre-
vented from being dirtied with splattered soil, so that an
operation for adjusting the height of the auxiliary wheel
can be performed by the human operator with an en-
hanced operability.

[0008] The grip is provided on the lever in such a man-
ner that, as the pivot arm pivots upward, the grip angularly
moves, by way of the front of the fender, to a position
immediately above the fender. Also, when the pivot arm
is located at the highest pivotal position, a great amount
of the soil is splattered by the rotary tilling operation sec-
tion. However, with the grip located immediately above
the fender, the grip can be effectively prevented from
being dirtied with the splattered soil, so that the present
invention allows the height adjusting operation to be per-
formed on the auxiliary wheel with an enhanced opera-
bility.

[0009] Preferably, the tiller of the present invention fur-
ther comprises: a lock mechanism for locking the pivot
arm at a desired pivot angle (pivotal position) relative to
the machine body; and an unlock mechanism for cancel-
ling the locking, by the lock mechanism, of the pivot arm
in response to the human operator performing an oper-
ation for pulling the pivot arm about a pivot axis, and the
grip is disposed on or near an extension line extending
from the pivot axis generally in a longitudinal direction of
the pivot arm. With the grip disposed on or near the ex-
tension line extending from the pivot axis generally in the
longitudinal direction of the pivot arm, the human oper-
ator holding the grip can readily recognize a current
height of the pivot arm, and thus, the human operator
can easily pivot the pivot arm while holding the grip.
[0010] Preferably, in the tiller of the present invention,
the grip is oriented in a direction generally perpendicular
to a direction in which an operation for pulling the pivot
arm about the pivot axis is performed by the human op-
erator. Thus, the human operator can readily intuitively
know a direction in which the grip is to be operated, and
thus, an even further enhanced operability can be
achieved.

[0011] The following will describe embodiments of the
present invention, but it should be appreciated that the
present invention is not limited to the described embod-
iments and various modifications of the invention are pos-
sible without departing from the basic principles. The
scope of the present invention is therefore to be deter-
mined solely by the appended claims.

[0012] Certain preferred embodiments of the present
invention will hereinafter be described in detail, by way
of example only, with reference to the accompanying
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drawings, in which:

Fig. 1 is a perspective view showing an embodiment
of a tiller of the present invention;

Fig. 2 is a left side view of the tiller shown in Fig. 1;
Fig. 3 is an exploded perspective view of a depth-of-
plowing adjustment mechanism shown in Fig. 2;
Fig. 4 is a left side view of the depth-of-plowing ad-
justment mechanism shown in Fig. 3;

Fig. 5 is a view explanatory of operations for unlock-
ing and locking a pivot arm shown in Fig. 4;

Fig. 6 is a view explanatory of the operation for lock-
ing the pivot arm shown in Fig. 4;

Fig. 7 is a view explanatory of operational trajectories
of the pivot art, a lever and an auxiliary wheel shown
in Fig. 4; and

Fig. 8 is a view explanatory of behavior of the tiller
shown in Fig. 1.

[0013] In the following description, the terms "front",
"rear", "left", "right", "upward", "downward" etc. are used
to refer to directions as viewed from a human operator
operating a tiller of the present invention.

[0014] As shown in Fig. 1, an embodiment of the tiller
10 of the present invention is an agricultural machine in
which poweris transmitted from an engine 11, via a power
transmission device 12 functioning as a machine body,
to left and right traveling wheels 13 (only the left traveling
wheel 13 is shown) and left and right rotary tilling oper-
ation sections 15 (only the left rotary tilling operation sec-
tion 15 is shown) disposed in front of the left and right
traveling wheels 13, and which tills the ground of an ag-
ricultural field by means of the rotary tilling operation sec-
tions 15.

[0015] As shown in Fig. 2, the tiller 10 includes: the
engine 11 disposed on an upper portion of the machine
body; the power transmission device 12 connected to a
lower portion of the engine 11 via a clutch (see a clutch
case 11a); the left and right rotary tilling operation sec-
tions 15 rotatably connected to a front portion of the pow-
er transmission device 12 via left and right tilling shafts
15a (only the left tilling shaft 15a is shown); a depth-of-
plowing adjustment mechanism 16 disposed in front of
the rotary tilling operation sections 15 for adjusting a
depth of plowing; a fender 17 formed in a generally rec-
tangular shape as viewed from above (in top plan) in such
a manner as to cover a substantially entire top portion of
the left and right rotary tilling operation sections 15; the
left and right traveling wheels 13 rotatably connected to
a rear portion of the power transmission device 12 via
left and right axles 13a (only the left axle 13a is shown);
and a handle 18 extending obliquely rearward and up-
ward from the rear portion of the power transmission de-
vice 12.

[0016] The engine 11 has an upper portion covered
with an engine cover 23 but also has an air cleaner 24
attached to a side thereof.

[0017] As shown in Figs. 1 and 2, each of the left and
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right rotary tilling operation sections 15 has a combination
of a plurality of inner and outer tilling claws 15b and 15c.
The inner tilling claws 15b and the outer tilling claws 15¢
rotate in opposite directions by means of the power trans-
mission device 12. Details of the depth-of-plowing ad-
justment mechanism 16 will be discussed below with ref-
erence to Fig. 3.

[0018] Asshownin Fig. 3, the depth-of-plowing adjust-
ment mechanism 16 includes: a pivot arm (swing arm)
40 of a generally L shape vertically pivotably connected
to a rotation shaft 30; an auxiliary wheel 50 rotatably con-
nected to a distal end portion of the pivot arm 40; a lever
60 extending from the pivot arm 40 above the auxiliary
wheel 50 and operable by the human operator to pivotally
operate the pivot arm 40; and a lock/unlock mechanism
70 for switching between a locked state and an unlocked
state of the pivot arm 40.

[0019] The rotation shaft 30 includes: a bolt 31; a collar
32 in which the bolt 31 is inserted and which supports
the pivot arm 40; and a nut 33 screwed on a distal end
portion of the bolt 31.

[0020] The pivot arm 40 integrally has a first arm sec-
tion 41 located adjacent to the lock/unlock mechanism
70, and asecond arm section 42 extending vertically from
the first arm section 41. The second arm section 42 has
an auxiliary wheel bracket 43 formed integrally atits distal
end for supporting the auxiliary wheel 50. The auxiliary
wheel bracket 43 has a generally vertically-inverted-U
sectional shape opening downward and also has mount-
ing holes 43a formed therein for mounting the auxiliary
wheel 50. A reinforcing frame 44 extending obliquely be-
tween the distal end of the first arm section 41 and the
second arm section 42 for increasing a strength of the
pivot arm 40.

[0021] The auxiliary wheel 50 is rotatably supported
by the auxiliary wheel bracket 43 by means of: a bolt 51
passed through the mounting holes 43a and a collar 52
thatis in turn mounted in the center of the auxiliary wheel
50; and a nut 53 screwed on a distal end portion of the
bolt 51.

[0022] The lever 60 is a member formed by bending a
bar-shaped member at two points P1 and P2, so that it
has: a proximal end section 61 extending generally hor-
izontally from the second arm section 42; an intermediate
section 62 extending obliquely from the distal end of the
proximalend section 61; adistal end section 63 extending
from the distal end of the intermediate section 62 in par-
allel to the second arm section 42; and a grip 64 formed
of rubber put on a portion of the distal end section 63.
[0023] The proximal end section 61 extends in the
same direction as the first arm section 41, and the distal
end section 63 extends perpendicularly to the extending
direction of the first arm section 41 and in a direction
opposite from the auxiliary wheel bracket 43.

[0024] The lock/unlock mechanism 70 includes: a pair
of left and right support brackets 71 each having a gen-
erally fan or sector shape; a base plate 72 disposed be-
tween the leftand right supportbrackets 71 and surround-
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ing the first arm section 41; and a spring 73 connected
at its one end to the base plate 72 and normally urging
the pivot arm 40 toward the rotation shaft 30.

[0025] The left and right support brackets 71 are inter-
connected via the rotation shaft 30. The left and right
support brackets 71 are also interconnected via a bolt
75, a collar 76 in which the bolt 75 is inserted and which
functions as a spacer, and a nut 77 screwed on a distal
end portion of the bolt 75.

[0026] The left support bracket 71 has formed therein
mounting holes 71a for mounting the depth-of-plowing
adjustment mechanism 16 on the power transmission
device 12 (Fig. 2), a bolt hole 71b for passage there-
through of the bolt 31, and a bolt hole 71c for passage
therethrough of the bolt 75. Further, the left support
bracket 71 has an arcuate section extending generally
concentrically with the bolt hole 71b, and a plurality of
lockingrecesses 71dto 71h formed in the arcuate section
and extending radially inward toward the bolt hole 71b
for locking the pivot arm 40 at a desired pivotal position
(pivotal-angle position).

[0027] Similarly to the left support bracket 71, the right
support bracket 71 has formed therein mounting holes
71afor mounting the depth-of-plowing adjustment mech-
anism 16 on the power transmission device 12, a bolt
hole 71b for passage therethrough of the bolt 31, and a
bolt hole 71c for passage therethrough of the bolt 75.
Further, the left support bracket 71 has an arcuate section
extending generally concentrically with the bolt hole 71b,
and a plurality of locking recesses 71d to 71h formed in
the arcuate section and extending radially inward toward
the bolt hole 71b for locking the pivot arm 40 at a desired
pivotal position (pivotal-angle position).

[0028] The base plate 72 has a generally U sectional
shape opening upward, and the base plate 72 has an
elongated hole 72a formed in its one end portion for pas-
sage therethrough of the collar 32 of the rotation shaft
30 and also has a pin 81 fixedly provided on its other end
portion and extending through the other end portion to
project leftward and rightward from the opposite side sur-
faces thereof. Washers 82 are fitted over opposite end
portions of the pin 81 projecting outward from the oppo-
site side surfaces of the base plate 72. The pin 81 is
fittable in any desired one of the locking recesses 71d to
71h in response to a human operator’s operation.
[0029] The spring 73 has hook-shaped opposite end
portions 73a, and these hook-shaped end portions 73a
are engaged respectively by the collar 32 of the rotation
shaft 30 and the pin 81 fixed on the base plate 72.
[0030] With the elongated hole 72a, the base plate 72
is movable relative to the rotation shaft 30 within a pre-
determined range. Further, with the first arm section 41
fixedtothe base plate 72, the pivotarm 40 is also movable
relative to the rotation shaft 30 within the predetermined
range.

[0031] Note that the pivot arm 40 may be constructed
in any desired manner as long as it is pivotably mounted
directly or indirectly on the machine body (power trans-
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mission device 12). The following describe in detail, with
reference to Fig. 4, the depth-of-plowing adjustment
mechanism 16 in an assembled state. As shown in Fig.
4, the depth-of-plowing adjustment mechanism 16 is
fixed to the power transmission device 12 by means of
bolts 91. The pin 81 is normally fittingly engaged in any
one of the locking recesses 71d to 71h by the biasing
force of the spring 73.

[0032] In the lock/unlock mechanism 70, the support
bracket 71 having the plurality of locking recesses 71d
to 71h is mounted on the rotation shaft 30 about which
the pivot arm 40 pivots. The spring 73 normally urging
the pin 81 of the pivot arm 40 toward the rotation shaft
30 extends between the pin 81 and the rotation shaft 30,
and the pivotarm 40 is locked by the pin 81 being fittingly
engaged in any one of the locking recesses 71d to 71h
with the biasing force of the spring 73. The grip 64 to be
gripped by the human operator is disposed on an exten-
sion line EL interconnecting the rotation shaft 30 (pivot
axis) and the pin 81 and extending beyond the pin 81,
and the pin 81 is fittingly engageable in any one of the
locking recesses 71d to 71h. The grip 64 extends per-
pendicularly to the extension line EL.

[0033] When the pin 81 is held fitted in any one of the
locking recesses 71d to 71h, the pivot arm 40 cannot be
pivoted; namely, the pivotarm 40 is keptin a locked state.
In order to for the human operator to pivot such a pivot
arm 40, it is necessary to first switch the pivot arm 40
from the locked state to an unlocked state, as detailed
hereinbelow.

[0034] As shown in (a) of Fig. 5, the human operator
pulls the grip 64 against the biasing spring of the spring
73 out of the fitting engagement with the locking recess
(locking recess 71d in the figure). In the locked state, the
grip 64 is disposed on the extension line EL interconnect-
ing the rotation shaft 30 and the pin 81; namely, the grip
64 is disposed near the extension line EL extending from
the rotation shaft 30 (pivot axis) generally in a longitudinal
direction of the pivot arm 40.

[0035] Because the grip 64 and the pivot arm 40 are
located close to each other, the human operator holding
the grip 64 can readily recognize a current position of the
pivot arm 40, and thus, the human operator can easily
perform a pivoting operation of the pivot arm 40 while
holding the grip 64.

[0036] Further, the axis line CL of the grip 64 is oriented
or extends perpendicularly to the extension line EL, and
the grip 64 is oriented or extends generally perpendicu-
larly to a direction in which the human operator pulls the
grip 64, i.e. performs a grip pulling operation, as indicated
by a thick solid-line arrow. Because the human operator
only has to pull the grip 64 in a direction perpendicular
to the direction in which the grip 64 is oriented, the human
operator can readily intuitively know a direction in which
the grip 64 is to be operated, and thus, an enhanced
operability can be achieved.

[0037] As shown in (b) of Fig. 5, after the pin 81 gets
out of fitting engagement with the locking recess 71d, the
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human operator pivots the pivot arm 40 about the rotation
shaft 30.

[0038] As shown in (a) of Fig. 6, the human operator
pivots the pivot arm 40 to a desired position and then
puts the pin 81 into fitting engagement with another of
the locking recesses (locking recess 71h in the figure)
that corresponds to the desired position. In order to put
the pin 81 into fitting engagement with the locking recess-
es 71h, the human operator only has to weaken the force
pulling the grip 64 because the returning biasing force
acts in such a direction where the pin 81 is put into fitting
engagement with the locking recesses 71h.

[0039] Thus, as shown in (b) of Fig. 6, the pin 81 is put
into fitting engagement with the locking recesses 71h,
and, thus, the pivoting operation of the pivot arm 40 is
completed. In (b) of Fig. 6, the auxiliary wheel 50 is lo-
cated at its highest position. With the auxiliary wheel 50
located at the highest position like this, the rotary tilling
operation section 15 (Fig. 2) can till the solid at the deep-
est position.

[0040] Further, when the pin 81 is held fitted in the low-
est locking recess 71d as shown in Fig. 7, the auxiliary
wheel 50 too is located at its lowest position. With the
auxiliary wheel 50 located at the lowest position like this,
the rotary tilling operation section 15 does not touch the
ground. Thus, when the tiller 10 should move without
tilling the soil, it is caused to move with the rotary tilling
operation section 15 lifted above (i.e., out of contact with)
the ground.

[0041] Further, with the pivot arm 40 located at its low-
est pivotal position, the grip 64 is located higher than the
auxiliary wheel 50. When the pivot arm 40 is located at
the lowest pivotal position like this, an amount of the soil
splattered by the rotary tilling operation section 15 is very
small. With the grip 64 located higher than the auxiliary
wheel 50, the handle 64 can be prevented from being
dirtied with splattered soil, so that the human operator
can vertically pivot the auxiliary wheel 50 with an en-
hanced operability.

[0042] When the pin 81 is held fitted in the locking re-
cess 71f, the depth-of-plowing of the rotary tilling opera-
tion section 15 is small. In this case too, the amount of
the soil splattered by the rotary tilling operation section
15 is small. If the grip 64 is located higher than the aux-
iliary wheel 50, the handle 64 can be prevented from
being dirtied with splattered soil, so that the human op-
erator can vertically pivot the auxiliary wheel 50.

[0043] As the pivot arm 40 pivots upward, the grip 64
angularly moves, by way of the front of the fender 17, to
a position immediately above the fender 17. When the
pivot arm 40 is located at the highest pivotal position, the
grip 64 is located not only over the fender 17 but also
within a width range of the fender 17 as viewed from
above the tiller 10.

[0044] Positional relationship among the fender 17, the
rotary tilling operation section 15 and the grip 64 is set
such that, at least when the pivot arm 40 is located at the
highest pivotal position, the positional relationship satis-
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fies both 1) the condition that the grip 64 is located on an
opposite side from the rotary tilling operation section 15
with respect to the fender 17 and 2) the condition that
the grip 64 is located rearward of an imaginary line con-
tacting a rotational trajectory of the outer periphery of the
rotary tilling operation section 15 and passing the front
end of the fender 17.

[0045] Namely, when the pivot arm 40 is located at the
highest pivotal position, the grip 64 provided on the lever
60 is located on the opposite side from the rotary tilling
operation section 15 with respect to the fender 17 and
rearward of the imaginary straight line contacting the ro-
tational trajectory of the outer periphery of the rotary tilling
operation section 15 and passing the front end of the
fender 17.

[0046] Note that examples of the posture of the tiller
10 "as viewed from above" includes various postures that
would be taken when the depth-of-plowing is in the range
of 0 - max (at least a posture that would be taken when
the pivot arm 40 is located at the highest pivotal position).
[0047] When the pivot arm 40 is located at the highest
pivotal position, as shown in Fig. 8, a great amount of
the soil is splattered by the rotary tilling operation section
15. However, because the grip 64 is located immediately
above the fender 17, the grip 64 can be effectively pre-
vented from being dirtied with the splattered soil, so that
the instant embodiment allows the height adjusting op-
eration to be performed on the auxiliary wheel 50 with an
enhanced operability.

[0048] It should be appreciated that the lever 60 may
be formed in a generally U sectional shape as viewed in
side elevation such that the grip 64 can angularly move
while reliably bypassing the fender 17. Further, the grip
64 may have a loop shape or a generally U shape rather
than being limited to a bar shape.

[0049] The tiller of the present invention is well suited
for application to tillage of various fields.

[0050] A tiller (10) includes: a rotary tilling operation
section (15) whose upper portion covered with a fender
(17); an auxiliary wheel (50) provided in front of the rotary
tilling operation section (15); and a pivot arm (40) verti-
cally pivotably mounted on a machine body (12) for ad-
justing a height of the auxiliary wheel. The pivot arm (40)
includes a lever (60) operable in a vertical direction by a
human operator holding a grip (64) when a pivotal angle
of the pivotarm is to be adjusted. The grip (64) is provided
on the lever in such a manner that the grip is located
higher than the auxiliary wheel (50) when the pivot arm
(40) is located at its lowest pivotal position, and the grip
(64) is located immediately above the fender (17) at least
when the pivot arm is located at its highest pivotal posi-
tion.

Claims

1. Atiller (10) comprising: a rotary tilling operation sec-
tion (15) whose upper portion covered with a fender
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(17); an auxiliary wheel (50) disposed in front of the
rotary tilling operation section (15) for adjusting a
depth of plowing; and a pivot arm (40) vertically piv-
otably mounted on a machine body (12) for adjusting
a height of the auxiliary wheel (50),

characterized in that the pivot arm (40) includes a
lever (60) operable in a vertical direction by a human
operator holding a grip (64) when a pivotal angle of
the pivot arm (64) is to be adjusted, and

in that the grip (64) is provided on the lever (60) in
such a manner that the grip (64) is located at a po-
sition higher than the auxiliary wheel (50) when the
pivot arm (40) is located at a lowest pivotal position
thereof and that the grip (64) is located immediately
above the fender (17) at least when the pivot arm
(40) is located at a highest pivotal position thereof.

The tiller according to claim 1, further comprising:

a lock mechanism (70) for locking the pivot arm
(40) at a desired pivot angle relative to the ma-
chine body (12); and

an unlock mechanism (70) for cancelling the
locking, by the lock mechanism, of the pivot arm
(40) in response to the human operator perform-
ing an operation for pulling the pivot arm about
a pivot axis (30),

wherein the grip (64) is disposed on or near an
extension line (EL) extending from the pivot axis
(30) generally in a longitudinal direction of the
pivot arm (40).

The tiller according to claim 2, wherein the grip is
oriented in a direction generally perpendicular to a
direction in which the pulling operation of the pivot
arm (40) is performed by the human operator.
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